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adverse drug events, which in turn increase mortality, morbidity, and health care costs. The objec-
tive of this study was to investigate the role of pharmacists in identifying discrepancies in medica-
tion histories at admission to a tertiary referral hospital in Saudi Arabia.
Methods: We performed a prospective observational study in a 1200 bed tertiary hospital in
Riyadh, Saudi Arabia. Patients were included if they were aged 16 years or older, were taking 5
or more medications, and were able to communicate or were accompanied by a caregiver who could
communicate. Over 2 months in 2009, a pharmacist interviewed patients to ascertain all medications
used prior to hospitalization, then all discrepancies were discussed with the admitting physician and
unintended discrepancies were reported as errors.
Results: A pharmacist interviewed 60 patients who were taking 564 medications total. Of these
patients, 65% were male, and their mean age was 62. Patients were taking an average of 9.4tion Safety Research Chair,
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264 B.H. AbuYassin et al.medications. Twenty-two (37%) patients had at least one discrepancy, with the most common being
omissions of medications (35%) and dosage errors (35%). The mean age for patients with discrep-
ancies was 64.6 years, and without discrepancies, 60.8 years (P= 0.37).
Conclusion: Inaccurate medication history at admission to a hospital was common in Saudi Ara-
bia. This has the potential to cause harm to patients if it remains undetected. Pharmacists could
potentially play a major role in obtaining this medication history at the time of hospital admission.
ª 2011 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Medication errors harm at least 1.5 million patients in the US
every year, leading to 3.5 billion dollars in extra health care ex-
penses to treat error-related injuries (Aspden et al., 2006). Stud-
ies have shown that 6.5% of hospitalized patients have adverse
drug events (ADEs), and 28% of these events are preventable
(Bates et al., 1995).
Medication errors can occur during hospitalization or at
the time of a patient’s admission, transfer, or discharge from
a hospital; transitions appear especially risky. Incomplete med-
ication history at the time of hospital admission is responsible
for up to 27% of all hospital prescribing errors (Tam et al.,
2005). Therefore, accurate medication history was one of the
patient safety solutions disseminated in 2007 by the World
Health Organization (2007).
Studies have been conducted in North America, Europe,
and Australia to describe the frequency and characteristics of
medication history errors at admission to hospitals (Tam
et al., 2005; Crook et al., 2007; Lubowski et al., 2007; Mersfel-
der and Bickel, 2008; Carter et al., 2006; Lau et al., 2000; Cor-
nish et al., 2005; Vira et al., 2006). Errors in medication
histories occurred in 10–61% of patients admitted to hospitals
(Tam et al., 2005; Crook et al., 2007; Lubowski et al., 2007;
Mersfelder and Bickel, 2008; Carter et al., 2006; Lau et al.,
2000; Cornish et al., 2005; Vira et al., 2006). However, data
are lacking regarding the magnitude of this patient safety issue
in most developing countries.
Therefore, we performed a prospective study to investigate
the role of pharmacists in identifying discrepancies in medica-
tion history at admission to hospitals in one developing coun-
try, Saudi Arabia. In Saudi Arabia, the same patient may be
prescribed medications from physicians working in different
hospitals, and routine communication between physicians or
hospitals is lacking.
2. Methods
2.1. Setting and Participants
This prospective observational study was conducted at a ter-
tiary, governmental 1200 bed hospital in the city of Riyadh,
Saudi Arabia. Patients who are eligible for treatment in this
hospital will not pay for all their inpatient and outpatient
treatments, including prescribed medications. The hospital
has both primary and specialized outpatient clinics. Prescribed
medication histories for patients visiting these clinics can be ac-
cessed from the hospital health information system.
Most patients were recruited to the study while they were in
the emergency department. The study was conducted over
2 months in 2009. Pharmacist who is working three days aweek in the hospital recruited patients who were recently
admitted to the hospital (<24 h) and met the inclusion criteria.
We elected to include patients as soon as they were admitted to
prevent potential harm from inaccurate medication histories.
Patients were included in the study if they were aged 16 years
or older, were taking 5 or more medications, and were able to
communicate or were accompanied by a caregiver who could
communicate. Patients receiving medications from other hos-
pitals or clinics were excluded because of the difﬁculties in
communicating with these hospitals and clinics to ascertain
complete medication histories. The study was approved by
the appropriate research and ethics committees and conﬁden-
tiality was maintained throughout the study through the
assignment of a code number for each patient.
2.2. Assessment of medication history
For eligible patients, a pharmacist screened the patient’s chart
and reviewed recent lab results, discharge summaries, and all
medications the patient was taking prior to hospitalization.
Pharmacists interviewed patients to acquire a comprehensive
medication history. At the beginning of each interview, the
pharmacist introduced himself to the patient, explained the
objectives of the study, and asked for the patient’s consent
to be included in the study. Patients were asked to list all pre-
scribed and over the counter medications they were using prior
to hospitalization, including doses and frequency. The use of
herbal and other supplements were also ascertained. At the
end of the interview, the pharmacist answered the patient’s
questions about the appropriate use of medications. All infor-
mation obtained from patients was compared with medica-
tions recorded by the physician upon the patients’
admissions to the hospital.
2.3. Analyses
An inaccurate medication history was considered present if
there was a discrepancy between the medication history ob-
tained from the patient by the pharmacist and what was re-
ported in the patient’s chart. Some discrepancies represent
intentional adjustments of patient regimens by admitting phy-
sician. In this study, only unintentional discrepancies were
considered as errors and included in the analysis. Since physi-
cians may not document the reasons for changing a medication
regimen on a patient’s chart, the pharmacist contacted the
admitting physician and nurse to verify if a discrepancy was
intentional or unintentional. Discrepancies were classiﬁed as
omissions (not ordering a medication used by a patient prior
to admission); commission (adding a medication not used
prior to admission); or wrong dose, frequency, or route of
administration.
Figure 1 Incidence of discrepancies (Total number of discrep-
ancies 43).
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ables. The ch-i square test and t-test were used to compare cat-
egorical and continuous variables, respectively. The statistical
package for social science (SPSS) software, version 17, was
used for the analysis.
3. Results
Pharmacists interviewed 60 patients who were taking a total of
564 medications. Sixty-ﬁve percent were male, and the mean
age was 62 years (standard deviation, 15.2; range, 16–86)
(Table 1). Patients enrolled in the study were admitted under
eleven various physician specialties (Table 2). The majority
of patients (23%) were admitted to the medicine ward, fol-
lowed by the emergency (21%) and cardiology (21%) wards.
The mean number of medications was 9.4 (standard deviation,
5.7; range, 5–17), and the average time spent interviewing each
patient and reviewing his or her medications was 20 min.
Twenty-two (37%) patients had at least one discrepancy,
and the most common discrepancies observed were omissions
of medications (n= 15, 35%) and dosage errors (n= 15,
35%) (Fig. 1). Table 3 describes examples of medication dis-
crepancies found after interviewing patients. These discrepan-
cies have the potential of causing harm to patients if they
remain undetected. The mean age for patients with a discrep-
ancy was 64.6 years, and without a discrepancy, 60.8 years
(P= 0.37). Thirty-nine percent of patients without a college
degree had a discrepancy, while only 33.3% of patients with
a college had a discrepancy (P= 0.67).Table 2 Physician specialties under which patients was
admitted to the hospital.
Physician specialties Percentage of patients (n= 60)
Medicine 23
Cardiology 21
Emergency 21
Nephrology 7
Surgery 5
Gastroenterology 5
Ophthalmology 5
Gynecology 3
Neurology 3
Oncology 3
Endocrinology 2
ENT 2
Table 1 Characteristics of patients (n= 60).
Variable Value % (n)
Age (years) * 62.2 (15.2)
Gender
Male 65 (39)
Female 35 (21)
Education level
Less than high school 38 (23)
High school education 22 (13)
College graduate 40 (24)
Average number of medications* 9.4 (5.7)
* Mean (±SD).4. Discussion
We evaluated the accuracy and completeness of medication
histories acquired by healthcare providers upon hospital
admission and found that 37% of patients admitted to a ter-
tiary hospital had errors in their medication histories. The
majority of these discrepancies consisted of omission or dosing
errors. The reasons for these discrepancies included incorrect
abstracts of patients’ medication lists from the health informa-
tion system, not asking patients about their medications, and a
lack of knowledge about the correct doses for prescribed med-
ications. We assumed what patient reported as the current
medication list. This study is the ﬁrst such study from Saudi
Arabia and one of few studies from a developing country.
A number of studies were carried out to describe the mag-
nitude of inaccurate medication histories at the time of hospi-
tal admission (Crook et al., 2007; Lubowski et al., 2007;
Mersfelder and Bickel, 2008; Carter et al., 2006; Lau et al.,
2000; Cornish et al., 2005; Vira et al., 2006), and the frequency
of discrepancies we found was lower than in some other stud-
ies. For example, a study conducted in Australia over a six-
week period included 100 patients who were taking 1152 total
medications. Discrepancies occurred in 84% of prescrip-
tion medications (Crook et al., 2007), most of which were
omitted medications (58%) and omitted doses and frequencies
(32%). The mean number of discrepancies per patient was
9.7 (Crook et al., 2007). Another study conducted in The
Netherlands in 1993 included 304 patients; approximately
67% of general medicine inpatients in this study experienced
medication discrepancies on admission to a hospital (Lau
et al., 2000). In Canada, over a three-month period in 2003,
incomplete or inaccurate medication histories at admission
occurred in about 54% of patients (Cornish et al., 2005). In
our study, included patients only received medications from
the same hospital. This made the process of ascertaining
medication history by health care providers more accurate
and complete, which is probably the reason that we found
fewer discrepancies in this study compared to previous studies.
One important limitation of this study was that we were un-
able to assess the clinical outcomes of identiﬁed discrepancies
since patients were interviewed within 24 h of admission. How-
ever, one study found that 59% of discrepancies in medication
histories had the potential of causing bad clinical outcomes
(Gleason et al., 2004).
Table 3 Examples of discrepancies in medication history.
Discrepancy Type Description
Omission An essential eye drop medication to treat glaucoma (Latanoprost) was not ordered for the patient because the admitting
physician was not ophthalmologist, the second day the patient had signiﬁcant increase in the intraocular pressure
Omission A patient with benign prostatic hyperplasia who was on Tamsulocin 0.4 mg once daily at home. On admission the
Tamsulocin therapy was not ordered for the patient
Omission Patient was on Amlodipine 5 mg once daily at home and was not ordered upon admission
Omission Patient was on Bisoprolol 5 mg once daily at home and was not ordered upon admission
Dose A diabetic patient on Metformin 500 mg three times daily at home but when admitted was prescribed instead Metformin
1 g three times daily
Dose A patient at home was taking half tablet of digoxin 125 lg (62.5 lg) and half tablet of Bisoprolol 5 mg (2.5 mg), when
admitted was prescribed digoxin 125 lg and Bisoprolol 5 mg. The reason for this error was misreading the symbols in the
pharmacy computerized system by prescriber
Dose Patient was on thyroxin 50 lg tablet at home, but the patient was prescribed thyroxin 100 lg in the hospital
Dose A patient was on three tablet of thyroxin 25 lg (75 lg once daily) at home but the patient was prescribed thyroxin 25 lg
once daily
Dose A Patient admitted for cataract surgery was on Atorvastatin 20 mg daily at home and was started on 40 mg in the hospital
Dose Phenytoin 300 mg three times daily was written by mistake to a patient who was on 300 mg once daily at home
maintenance dose for epilepsy
Frequency Warfarin 1 mg tablet twice daily was written by mistake to a patient who was on warfarin 4 mg once daily
Frequency Erythropoietin 6000 units three times daily was written to a patient while the correct frequency was three times weekly
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medication omission is the most common type of medication
error at the time of hospital admission. The rate of medication
omission in our study (35%) was comparable to what was re-
ported in the literature by Carter et al. (2006) (25%), Cornish
et al. (2005) (46.4%), and Crook et al. (2007) (58.3%).
Pharmacists could potentially play a major role in ascer-
taining accurate and complete medication histories. Compared
with other health care professionals, pharmacists are more
familiar with drug names, therapeutic effects, available dosage
forms and strengths, and routes of administration. When a
pharmacist is involved in medication history-taking, hospital
costs can be reduced and patients’ clinical outcomes improved
(Vira et al., 2006; Gleason et al., 2004; Cavin and Sen, 2005;
Nester and Hale, 2002; Bond et al., 1999, 2000, 2002;
McFadzean et al., 2003). Studies showed that pharmacy
students generally obtain accurate and complete medication
histories (Lubowski et al., 2007; Mersfelder and Bickel,
2008). A prospective multi-centre study reported the value of
involving Doctor of Pharmacy students in taking medication
histories; these students identiﬁed 922 discrepancies in 330
patients, and 64% of discrepancies involved prescription
medications (Lubowski et al., 2007).
This study has both clinical and research implications.
Most hospitals in Saudi Arabia assign the task of medication
history-taking to physicians or medical interns. Involving
pharmacists in ascertaining medication histories has the poten-
tial to improve the completeness and accuracy of medication
lists. Relying on hospitals’ health information systems will lead
to inaccurate medication histories; therefore, it is important to
link patients’ health information, including prescribed medica-
tions, from various health care systems. In the meantime, inter-
viewing patients at the time of hospital admission is essential
to obtain accurate medication histories. Further studies are
needed to justify the cost of involving pharmacists in ascertain-
ing medication histories in hospitals. Studies should examine
the clinical outcomes associated with inaccurate medication
histories, and these outcomes should be compared between
pharmacist and control groups. Pharmacy students in SaudiArabia start to learn and practice the skills of obtaining med-
ication history while they are in college. This will empower
them to start obtaining medication histories when they become
pharmacists. It is therefore worth exploring the feasibility of
pharmacy students’ obtaining medication histories during their
internship.
In addition to the limitation noted earlier, this study has
other limitations. Speciﬁcally, the study was conducted in only
one large teaching hospital, so that the results might be differ-
ent in other hospitals, especially if they are of different types.
Furthermore, the results might be substantially different in
other developing countries, especially as many have less re-
sources than Saudi Arabia.
In conclusion, the current study shows that inaccurate med-
ication histories at the time of hospital admission are common
in Saudi Arabia. Pharmacists could play a major role in
obtaining medication histories at the time of hospital admis-
sion, possibly preventing some of these inaccuracies. Further
studies are needed to explore the clinical outcomes and cost
savings of involving pharmacists in ascertaining medication
histories.Competing interest
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